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Abstract: A distributed Alamouti-based protocol for virtual full-duplex (VFD) relaying networks
(DA-VFD) is proposed to solve the problem that single-input single-output (SISO) system
cannot achieve the transmit diversity, and self-interference (SI) in full-duplex (FD) system
degrades the system performance. In order to obtain the second-order transmit diversity against
the channel fading, which leads to drawbacks of the BER performance, DA-VFD combines three
time slots as a group for transmission: The source transmit symbols and the complex conjugate of
the symbols are transmitted to the relay node and the destination node within the first and the
second time slots, and the receiving symbols from the first two slots are demodulated together in
the third time slot. Since the formula used for joint demodulation has the form Alamouti, the
destination can obtain the second-order transmission diversity, which can resist the adverse effect

of channel fading on system error performance. At the same time, because the two half duplex
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nodes are isolated geographically, the signals sent by one node will not be received by the other
node, which avoids the system performance degradation brought by SI in full-duplex
communication and the hardware requirements by SI elimination. Finally, the spectral efficiency
of full duplex communication is achieved through the coordination between two half duplex
relays. Simulation results show that the BER performance of DA-VFD is not affected by RSI and
outperforms the existing Alamouti FD. When the spectral efficiency is 1. 33 b/(s * Hz) and the
quality of SI cancellation is 0. 5, DA-VFD obtains about 2 dB more BER gains than Alamouti FD;
Hz) and the quality of SI cancellation is 0. 5, DA-VFD

obtains about 6 dB more BER gains than Alamouti FD.

when the spectral efficiency is 2. 67 b/ (s *
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